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I claim: 

1. A circuit for detecting whether a telecommunication 
line is off-hook, said telecommunication line comprising tip 
and ring signal lines, said circuit? comprising: 

a voltage divider for coupling between said tip and ring 
lines and having a node at which/is presented a scaled version 
of a voltage across said voltage divider; 

a transistor having a control terminal coupled to said 
node and first and second current flow terminals coupled 
between a voltage source and ap output terminal; 

whereby said output terminal bears a value that is 
indicative of the voltage across said tip and ring lines and 
thus whether said telecommunication line is off-hook. 



15 2. The circuit of claim 1 wherein: 

said voltage divider comprises a first resistor having a 
first terminal for coupj/ing to said tip line and a second 
terminal coupled to saip node and a second resistor having a 
first terminal for coupling to said ring line and a second 

20 terminal coupled to said node; 



3. The circuiA of claim 2 further comprising: 
an analog to digital converter having an analog input and 
a digital output, /said analog input coupled to said output 
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terminal wherein said analog input/ is based to a voltage 
different than a voltage of said Xroltage source. 

4. The circuit of claim 2jf wherein said voltage of said 
voltage source is ground. 
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5. The circuit of claim/ 3 further comprising: 
a processor coupled to said digital output of said analog 
to digital converter, said processor adapted to determine 
whether said telecommunication line is off-hook based on a 
signal on said digital outp/it of said analog to digital 
converter. 
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6. The circuit of (rlaim 3 wherein said analog to 
digital converter is a di/f f erential converter comprising first 
and second analog input terminals, said first analog input 
terminal coupled to said tip line and said second analog input 
terminal coupled to ring. 
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7. The circuit/ of claim 6 further comprising a first 
capacitor coupled between said tip line and said first analog 
input terminal of said analog-to-digital converter and a 
second capacitor coupled between said ring line and said 
second analog inpift terminal of said analog to digital 
converter . 
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8, The circuit of claim 7 further comprising: 

a diode having an anode coupled to said node and a 
cathode coupled to a control sigrLal, said control signal 
having a first state which turns' said diode on and drives said 
node to a voltage that turns said transistor off and a second 
state that turns said diode off whereby said node is driven to 
a voltage dictated by said vcbltage across said tip and ring 
lines. / 

9. A telecommunication apparatus for coupling to a 
telecommunication link, said telecommunication link comprising 
tip and ring lines at a fi/rst voltage when said link is on- 
hook and at a second volyage when said link is off-hook, said 
apparatus comprising: / 

a processor; / 

a first cirauit for taking said apparatus off-hook 
so that said apparatus may receive or transmit information via 
said telecommunication link; 

an analog-to-dfigital converter having an input terminal 
coupled to receive/ signals from said telecommunication link 
and having an output terminal coupled to said processor; and 

a detection /circuit for detecting whether said 
telecommunication link is off-hook, said detection circuit 
comprising: / 
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a voltage divider for coupling between tip and ring 
and having a node at which is presented a scaled version of a 
voltage across said voltage divider; and 

a transistor Having a control terminal coupled to 
said node so as to be turned on or off responsive to a voltage 
across tip and ring, and first and second current flow 
terminals coupled between a voltage source and said analog-to- 
digital converter whereby, whefn said transistor is turned on, 
said analog-to-digital converter receives a first voltage and, 
when said transistor is turrufed off, said analog- to-digital 
converter receives a second/ voltage; and 

wherein said processor is adapted to disable said first 
circuit responsive to said analog-to-digital converter 
receiving said second voltage and enable said first circuit 
responsive to said analpg-to-digital converter receiving said 
first voltage. 
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10. The apparatus of claim 9 wherein: 
said voltage difvider comprises a first resistor having a 
first terminal for /coupling to tip and a second terminal 
coupled to said no&e and a second resistor having a first 
terminal for coupling to ring and a second terminal coupled to 
said node. 



11. The apparatus of claim 10 wherein said analog-to- 
digital converter is a differential converter comprising first 
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and second analog input terminals*, said first analog input 

terminal coupled to tip and saiyd second analog input terminal 
coupled to ring. / 

12. The circuit of claim 11 further comprising a first 
capacitor coupled between said tip line and said first analog 
input terminal of said analog to digital converter and a 
second capacitor coupled between said ring line and said 
second analog input terminal of said analog to digital 
converter. / 

13. The apparatu^ of claim 12 further comprising: 
a diode having an/ anode coupled to said node and a 

cathode coupled to a /control signal, said control signal 
having a first stater which turns said diode on and drives said 
node to a voltage mat turns said transistor off and a second 
state that turns s/aid diode off whereby said node is driven to 
a voltage dictate/ by said voltage across said tip and ring 
lines. / 

14. The apparatus of claim 13 wherein said control 
signal is normally in said first state and is switched to said 
second state lust -before said first circuit is to take said 
apparatus offf-hook. 
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15. The apparatus of claim 14 wh'erein said signal is 
normally set to said first state and As momentarily set to 
said second state before said f irsy circuit attempts to take 
said apparatus off-hook. / 

16. The apparatus of claoia 15 further comprising: 
a full wave rectifier circuit coupled between said 

detection circuit and said tio and ring lines. 

17. The apparatus of claim 15 wherein said first and 
second inputs of said analogAto-digital converter are biased 
to common mode voltage. / 

18. The apparatus on claim 17 wherein said fixed voltage 
is analog ground. / 

19. A circuit for /detecting whether a telecommunication 
line is off-hook, said/telecommunication line comprising tip 
and ring signal lines/ said circuit comprising: 

a voltage divider for coupling between said tip and ring 
lines and having finst and second nodes across which appears a 
scaled version of aJ voltage across said tip and ring lines; 

a differentia/1 analog-to-digital converter having first 
and second analog/ input terminals and a digital output 
terminal; / 
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a signal line for selectively enab/ing said circuit when 
said signal is in a first state and diysabling said circuit 
when said signal is in a second stat^; 

a first transistor having a comirol terminal coupled to 
said signal line and first and second current flow terminals 
coupled between said first node ana said first input terminal 
of said analog-to-digital converter; 

a second transistor having a control terminal coupled to 
said signal line and first and second current flow terminals 
coupled between said second node and said second input 
terminal of said analog- to-dig/ital converter; 

whereby, when said signal line is in said first state, 
said analog-to-digital converter receives a scaled version of 
the voltage across said tip /and ring lines and, when said 
signal line is in said seccrnd state, said analog-to-digital 
converter receives no sigr/al from said voltage divider. 
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20. The circuit of/ claim 19 wherein: 

said voltage divider comprises a first resistor having a 
first .terminal coupled/ to said tip line and a second terminal 
coupled to said first/node and a second resistor having a 
first terminal coupled to said first node ring and a second 
terminal coupled to /said second node. 



21. The circuit of claim 20 further comprising a diode 
coupled between said second node and said ring line. 



5 

m 



PATENT 23 Docket No. Fischer 33-45-25 

22. The circuit of claim 20 furtpr comprising: 

a processor coupled to said digital output of said 
analog-to-digital converter, said processor adapted to 
determine whether said telecommunication line is off-hook 
responsive to a signal on said digital output of said analog- 
to-digital converter . 

23. A telecommunication apparatus for coupling to a 
telecommunication link, said telecommunication link comprising 
tip and ring lines that are biased to a first voltage when 



J^O said link is on-hook and a second voltage when said link is 

y i 

rg* off-hook, said apparatus comprising: 

^ a processor; 

pi 

^ a first circuit for taking said apparatus off-hook so 

that said apparatus may receive or transmit information via 

£ . / 

3-5 said telecommunication lifnk; 
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a voltage divider nor coupling between said tip and ring 
lines and having first iand second nodes across which appears a 
scaled version of a voltage across said tip and ring lines; 

a differential analog-to-digital converter having first 
20 and second analog input terminals and a digital output 
terminal ; 

a signal line /for selectively enabling said circuit when 
said signal is in /a first state and disabling said circuit 
when said signal is in a second state; 
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a first transistor having A control terminal coupled to 
said signal line and first and second current flow terminals 
coupled between said first node and said first input terminal 
of said analog-to-digital converter; 

a second transistor having a control terminal coupled to 
said signal line and first ana second current flow terminals 
coupled between said second node and said second input 
terminal of said analog- to-digital converter; 

whereby, when said signal line is in said' first state, 
said analog-to-digital convejrter receives a scaled version of 
the voltage across said tip land ring lines and, when said 
signal line is in said second state, said analog- to-digital 
converter receives no signafl. from said voltage divider; and 

said processor is adapted to disable said first circuit 
responsive to said analog-ico-digital converter receiving said 
second voltage and enable /said first circuit responsive to 
said analog-to-digital converter receiving said first voltage. 



24. The apparatus jbf claim 23 wherein: 

said voltage divider comprises a first resistor having a 
first terminal coupled /to said tip line and a second terminal 
coupled to said first node and a second resistor having a 
first terminal coupledf to said first node ring and a second 
terminal coupled to said second node. 
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25 . The circuit of claim 24 further/ comprising a diode 
coupled between said second node and saiM ring line. 
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26. The circuit of claim 24 further comprising: 
a processor coupled to said digital output of said 

analog-to-digital converter, said processor adapted to 
determine whether said telecommunication line is of f -hook 
responsive to a signal on said digital output of said analog- 
to-digital converter . 

27. A method for detecting whether a telecommunication 
line is off-hook without affecting the line impedance, said 
telecommunication line comprising tip and ring signal lines, 
said method comprising the steps of: 

(1) modulating a DC voltage that appears across 
said tip and /ring lines; 

(2) passing saicy modulated DC voltage through an 
electrical nigh voltage interface circuit; and 

( 3 ) determining whether said telecommunication line 
is off-ho^k as a function of said modulated DC 
voltage . 



28. The method ok claim 27 wherein step (1) comprises 
converting said DC voltage appearing across said tip and ring 
lines from analog to /digital. 
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29. The method of claim 28 further/ comprising the step 

of: 

(4) scaling said analog DC Xraltage appearing across 
said tip and ring lines before step/(l). 

30. The method of claim 29 vperein said DC voltage 
appearing across said tip and rinp lines is scaled by a 
voltage divider. 

31. The method of claim 27/ wherein step (3) comprises 
comparing said modulated DC voltage to a reference value, 

32. The method of claim /31 wherein step (3) is performed 
by a digital signal processor 
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33. The method of claim 29 further comprising the step 

(5) selectively enabling said DC voltage appearing 
across sa^d tip and ring lines to be modulated. 



of; 



34. The method of/ claim 29 further comprising the steps 

(6) converting said DC voltage to a two state 

signal indicative of said DC voltage before 
step / ( 1 ) . 
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35. The method of claam 34 wherein step (6) comprises 
controlling a transistor yco turn on or off responsive to said 
DC voltage appearing across said tip and ring lines. 



